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The sun is the major source of energy for all the 
activities of life on earth. Photosynthesis is the prime 
mechanism by which the autotrophs use the solar energy 
and the carbon dioxide and water from the environment to 
synthesize food for themselves and the heterotrophs.
6 CX> 2  + ^^ 2 ^ light energy ^ ^ 2
chlorophyll
In the course of this reaction the autotrophs perform a dual 
function of releasing oxygen^ essential for the survival 
of life on this planet and simultaneously fixing the carbon 
dioxide into organic molecules thereby reducing the level 
of this toxic byproduct which apart from being excreted as 
a metabolic waste by all forms of life is also added to 
the environment by combustion of wood and fossil fuels in 
houses and factories. While the photosyntbetic activity 
is carried out by plants in the terrestrial environment 
the same is performed by the phytoplankton mostly the 
diatoms in the aquatic environment* The generation time 
of these diatoms like that of bacteria being short, the 
organic matter generated by the multiplication of these 
organisms, could be enormous in a short time as to support 
a vast population of animal plankton and fishes, provided 
the environmental conditions are optimum*
The hydrophysical conditions in a freshwater pond 
or an estuary or the sea determine the type of phytoplankton 
that should thrive in these environments# While the load 
of dissolved inorganic salts (salinity) in the freshwater 
is limited to far less than a few ppt, it exceeds 30 ppt 
in seawater# On the other hand in an estuary the salinity 
ranges between that of freshwater and seawater as the 
freshwater is being continuously drained from the land into 
this region and the,seawater enters during high tide and 
estuarine water exits during lowtide subjecting the phyto­
plankton to environmental uncertainities every time the 
tidal flow changes direction. The turbulance caused by the 
changes in the direction of flow during the high and low 
tides over the floor of the estuary causes not only mixing, 
but also the physical disintegration of particles and 
enriches the water with nutrients by dissolving those 
released by bacterial action from the sediments#
In the estuary as the freshwater from land together 
with its colloidal and detrital load# meets and mixes with 
the saline water# the flocculation of the colloides is 
complete before the salinity beccxnes more than 5 ppt*
These floccules rich in micronutrients especially phosphates 
form the fluid mud that flows with the tide till mineralisation
takes place or sediments to the bottom. Both the nitrogen 
fixing bacteria and the blue green algae which abound in 
this environment add to the nitrogen pool, consequently 
there is no dirth of these nutrients for the phytoplankton 
production. On the other hand the estuary has no source 
of its own to generate phosphates. Therefore the phosphate 
input into this region is limited either to land drainage 
Or that released by the bacterial decomposition of biological 
material and available for recycling from the seawater that 
enters at high tide. Therefore the amount of phosphates 
present in the fluid mud becomes crucial as it supplements 
this essential nutrient for the proliferation of phyto- 
plankton. Hence the estuarine water is more productive 
than both the freshwater and seawater.
This potential for high production of the estuarine 
water is exploited in the perennial fish culture ponds around 
the Cochin Backwater region. The difference in the water 
level between the successive tides is taken advantage of 
to regulate the tidal flow in and out of the pond through 
a sluice gate. The free flow of water during high tide 
allows the entry of plankton, juvenile fish and suspended 
matter into the pond and a velon screen netting fixed at 
the mouth of the sluice gate during low tide prevents the
escape of organisms eninass# The direction of the tidal 
flow in the estuary is horizontal and keeps the particulate 
matter in suspension• But the water level in the pond 
rises and falls during the successive tides and a gentle 
vertical movement ensures sedimentation• The mineraliz­
ation of the fluid mud by bacteria releases the nutrients 
and enriches the pond water thereby enhances the production 
of the phytoplankton* In a traditional fish culture pond 
since all the organisms depend both directly and indirectly 
on phytoplankton for their survival^ sustenance, grov;th and 
reproduction# the abundance and the total turnover of the 
phyto-elements determines the production of fish, prawn, 
etc. and hence success of and profit from this type of 
culture operations. The present study was undertaken in 
order to evaluate the changes in the hydrology and the 
fertility of a few ponds and production of phytoplankton 
in them during the southwest and early postmonsoon seasons 
when the floods in the rivers and the upwelling in the 
adjacent coastal region alter drastically the conditions 
in these ponds.
Observations on hydrology and abundance of 
phytoplankton were made during June - September 199 0 in 
three perennial fish culture ponds one each at Vaduthala,
Vallarpadam and Valappu situated across the estuary 
between Cochin and Azhikode mouths* The pond at Vaduthala 
where freshwater conditions prevailed through out the period 
of this study together with comparitively very high concent­
ration of micronutrients probably caused by mixing of domestic 
sewage and those exudates released by the coconut husk 
retting operations in the estuary, but with relatively low 
standing crop of phytoplanHton is markedly different from 
the other two ponds* The pond at Vallarpadam with greater 
accessibility to the seawater exhibits a remarkably steady 
increasing trend in salinity especially during August- 
September* The salinity of the pond at Valappu gets eroded 
to minimum in August as the monsoon season advances, but 
increased to values comparable to those recorded in the 
begihning of June# Thus the ponds at Vallarpadam and Valappu 
though differed in their hydrophysical conditions resembled 
each other in having almost a similar, but relatively low 
concentration of the micronutrients and very high phyto­
plankton content throughout the period of this study when 
compared to those of the pond at Vaduthala*
Multiple regression analysis of the data showed that 
the relationship between hydrological factors among themselves 
and the abundance of phytoplankton varying frcm pond to
pond appears to be location specific# under conditions 
highly unstable and everchanging in time with an enormous 
irput of nutrients especially silicate from external sources 
over and above the optimum required, exerting little 
influence over the production of phytoplankton ♦
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I N T R O D U C T I O N
The traditional fish/prawn culture operations in 
ponds adjacent to the backwater region between Cochin and 
Azhikode in Kerala have been in vogue for a long time* Both 
the entry and exit of the water are regulated as to retain 
the fish/prawn seeds# plankton and detritus brought in 
by the high tides in these ponds* The tendency of the 
prawn to escape after growing to a certain size from these 
ponds during the full/new moon periods is taken advantage 
of to harvest them by filtering the outflow during low tides. 
No fertilizer or artificial feed is applied to enhance the 
production of either plankton or fish in these ponds* The 
amount of particulate organic and detrital matter entering 
the ponds during high tide though considerable/ is limited 
and far less than the demand by a growing stock of different 
sizes and varieties of fish, etc* This limitation is 
overcome primarily by the high phytoplankton production and 
greater turnover of organic matter assimilating the micro­
nutrients made available by the bacterial action,on both 
the suspended particles and the sediments of biological 
and detrital origin. Thus the phytoplankton component forms 
the backbone of production in these ponds*
The hydrophysical conditions for the optimiom continued 
production of phytoplankton play a critical role in perennial 
fish culture ponds• Ihe different groups that constitute 
the phytoplankton form the diet of the various development'aJ. 
stages of zooplankton^larval^ juvenile and growing fish 
species* The fluctuations in the abundance of these floral 
elements reflect on the production of these ponds*
Literature survey shows that diatoms constitute’ the 
major phytoplankton elements in culture ponds around the 
Cochin Backwater region* The investigations on the seasonal 
changes in the hydrography and phytoplankton population of 
this estuary both separately and together have been numerous 
during the past four or five decades*
Ramamirtham and Jayaraman (l963) described the 
presence of high saline cold dense water along the bottom 
around the Willington Island during the monsoon season and 
identified it as that upwelled water that incursed into the 
region from the adjacent continental shelf* Therefore apart 
from other sources of enrichment, the contribution made by 
the upwelled adjacent sea water entering into the estuary to 
increase the nutrient concentration during this season could 
be substantial. Wellershaus (1971) observed a salinity 
stratification in the Cochin Backwater during the southwest
monsoon due to the influx of freshwater from the rivers. 
Sankaranarayanan ^  al* (1986) recorded a longitudinal 
salinity gradient due to influx of large volume of 
freshwater during the southwest monsoon season v;ith 
freshwater conditions near Periyar mouth (zero ppt), low 
saline conditions upto 5 km ( 1x10“^) and high saline 
conditions (19 to 3x10 ) near the Cochin Port mouth* 
Lakshmanan et (1982) reported that during the
transitional period (March-April) of the year, e. pronounced 
variation in temperature is noticed in the northern parts 
of the Cochin Estuary* Qasim (1972) reported that the light 
penetration was minimum during July and August due to cloudy 
weather and high turbidity in the Cochin Estuary* The 
variability of other environmental factors# especially the 
decline in pH, depended on the freshwater dominated monsoon 
season when the surface to bottom thermal gradient of 5®C 
persisted. He also recorded an increase in nitrate- 
nitrogen and very high values for silicate* Ramainirtham 
and Muthusamy (1988) studied the circulation pattern and 
attempted classifying the type of estuary to which the 
region between Cochin end Azhikode belonged during the 
different seasons. They also found the formation of a salt 
wedge estuary that extended to three to four miles from the 
Cochin mouth during the southwest monsoon season*
Sankaranarayanan and Qasim (1969) described the 
localised concentration of nutrients appearing as pockets 
in different parts of the Cochin Backwater as due to 
Freshwater discharge and land runoff. According to 
Sreedharan Manikoth and Mohammed Salih (1974) the phosphate 
values attained their maximum (1.8 to 2.7 ^ g  at/1) in the 
southern part of Cochin Estuary during June-July due to 
freshwater discharge and land drainage whereas in the 
northern side the conc- of PO^ is decided by fertilizer factories 
like FACT & TCC. Sankaranarayenan ^  al« (l984) reported 
maximum concentration of silicate in the Cochin Backwater 
during the southwest monsoon due to river water discharge.
John E Hobbie (1976) has stated that the enrichment of an 
estuary with plant nutrients occurs as the land drainage 
from agricultural fields carry a concentration of phosphate 
and nitrogen eight to ten times greater than the rivers and 
streams flowing through the forest land. Lakshmanan et al.
(1987) reported a seasonal maximum of nitrite# nitrate and 
inorganic phosphate in the Cochin Backwater that extended 
upto the end of June and attributed it to sewage/ coconut 
huslc retting, fish waste and effluents from fertilizer 
factory. Sarala Devi et (1983) have reported an increase
in the nitrate content during the monsoon season in estuaries
such as Kallai, Beypore, Korapuzha and Mahe all on the 
westcoast of India. Suresh and Reddy (1978) recorded the 
maximum concentration for phosphate, nitrate and silicate 
during the southwest monsoon in the near shore waters off 
Mangalore* Millan Nunez et (1982) opined that 
upwelling events bring nutrient rich waters near the bay 
mouth and they are distributed throughout the bay by tidal 
currents in the three interior locations of Balia Saw 
Quintin, Baja California and Mexico.
Subrahmanyan (1971) found that the physico­
chemical conditions that prevailed during the southwest 
monsoon are conducive for maximum production of phytoplankton 
in the shelf and oceanic waters along the west coast of 
India# besides recording high phytoplankton production and 
a peak during July which coincided with intensive upwelling. 
Chennubhotla (1971) reported high phytoplankton abundance 
during the months of May-June in the Arabian Sea between 
Cape Comorin and Cochin during 1964-65. According to 
Nair e^ (1983) the estuary and the adjacent coastal
region where the upwelling takes place normally register 
a higher rate of production than that observed in the sea 
beyond. Silas and Parameswaran Pillai (1975) found no
seasonal rhythm in phytoplankton production in the Cochin 
Estuary which however according to them is a highly 
productive ecosystem. Accoirding to Bhattathiri and 
Devassy (1974,1975) salinity is an important ecological 
factor controlling the abundance of many phytoplanXton 
organisms in estuaries especially# the lower saline 
conditions favoured a higher rate of growth of phytoplankton. 
They have also observed that the average concentration of 
phytoplankton in Cochin Backwater varied from 22,200 to 
2,99,700 cells per litre with minimum occurring in September. 
On few occasions it was found to be phytoplankton blooms 
with maximum concentration of 2  million cells per litre and 
the variation of phytoplankton was directly related to 
those of phosphate and nitrite. According to Qasim (1972) 
many phytoplankton forms bloomed especially in exceptionally 
low salinities in the Cochin Backwater and he attributed 
this process to an adaption to utilize the nutrient 
enrichment caused by the freshwater to maximum advantage. 
Goplnathan (1972) reported a primary peak in the phytoplankton 
production in the Cochin Estuary during May to July when 
all the nutrients attained their respective maximum while 
Joseph and Kunjukrishna Pillai (1975) reported a quantit­
atively more or less stable phytoplankton population during
 
the monsoon season. Kumaran and Rao (1975) noticed a high 
and fairly stable phytoplankton production during the
pre-monsoon months in Cochin Backwater* They also recorded 
sudden brief spurts in the phytoplanKton abundance soon 
after or following a break in the monsoon v/hen the conditions 
are more or less stable# Ramachandran et ^  (1975) 
observed a spatial heterogeneity in the composition of 
phytoplankton with the freshwater, estuarine and marine 
forms occupying the respective environments prevailing in 
different parts of the Vembanad Lake# Accoriing to 
Jayalakshmi et (1986) S. costatum was the most abundant
species in Cochin Backwater. They are of the opinion that 
the temperature, salinity and dissolved oxygen are insignificant 
in predicting the abundance of species and the species 
abundance differs significantly stationwise and specieswise, 
but not seasonwise* Thresiamma and Balakrishnan (1980) 
reported a primary peak of phytoplankton during August and 
a secondary one in June in the Ashtamudi Estuary. They are 
also of the opinion that the incidence and selected abundance 
of phytoplankton varied in different parts of the lake.
Millan Nunez et ^.(1982) have reported that the nutrients 
were not limiting or controlling the phytoplankton growth.
George (1958) reported that during the summer months 
the salinity of the Bunder canal of Narakkal village on
Vypeen Island was as close as to that of the sea and 
attributed the high salinity values to that of regular 
tidal action from the sea through a perennial opening 
that linked the backwater to the Arabian Sea and also 
observed a major peak for phytoplankton constituting 2  or 
3 species during June-July, Ramamirtham and Annie Mathew 
(1984) noticed gradual and well defined changes in salinity 
and reported no correlation between the biological cycle 
of nutrients and the level of carbon-di-oxide in two culture 
ponds at Narakkal during June-September 1984* Sankaranarayanan 
et a l . (1982) observed low values for pH and dissolved 
oxygen# an increasing trend for phosphate and maximum 
concentration for nitrate in the tidal ponds at Ramanthuruth 
Island during the southwest monsoon season, Nagarajaiah 
et a l « (1983) have also reported low values for temperature# 
salinity pH, dissolved oxygen and peak values for nitrate 
and silicate during monsoon season in the brsckishwater 
ponds along Nethravathi Estuary- Chellopadhyay ^  (1982)
and Chakarbarty (1984) are of the opinion that in any 
brackishwater pond the behaviour of different nutrients in 
water and soil is largely influenced by prevailing salinity 
levels. According to Gopinathan (1982) the prawn fields 
located between Cochin and Azhikode are very productive 
and there was no positive correlation between productivity
and salinity and abundance of epifauna as well as benthic 
fauna. Gopalakrishnan ^  (l988) observed that the 
phytoplankton maximum in the seasonal and perennial ponds 
around Cochin occurred during monsoon season with varying 
intensity depending upon the location of the ponds# They 
attributed the frequent Occurrence of unialgal blooms to 
the extreme concentration of nutrients due to effluents 
released by a fertilizer factory, with the regional 
differences in the environment having less impact on the 
phytoplankton. Nair et (1988) observed marine
conditions till June in perennial ponds located in the 
northern part of Cochin Backwater and low pH values# high 
nitrate-nitrogen values in the monsoon season, a peak in 
the phytoplankton abundance in September besides very high 
concentration of phytoplankton during monsoon season also* 
Devapiriyan and Parameswaran Pillai (MSS) reported high 
values for phosphate# nitrate, nitrite and irregular 
concentration of silicate throughout the year. They found 
that the phytoplankton cell counts were relatively low 
during the monsoon season and the counts together with 
diatoms and blue green algae were 2388 cells/25 ml while 
dinoflagellates were totally absent. They attributed the 
high productivity in the culture ponds during the pre- monsoon
season to the low level of water ( ^ 0.5) and high 
penetration of light.
There are a large nximber of perennial fish culture 
ponds fed directly by the estuary or through a system of 
canals branching off from the estuary. These ponds# like 
the estuary are also subjected to the tidal flows through 
both Cochin and Azhikode mouths from the Arabian Sea. But 
the flow from and into these ponds are controlled by a 
sluice gate such that the movement of water as well as its 
constituents for production are far different from that of 
the estuary. Eventhough the backwater forms the sole 
source of water^ plankton/ and the fish/prawn seeds feeding 
directly or through a labrinth of canals the perennial fish 
culture ponds are very productive with their dynamics of 
production differing from those of the estuary*
Earlier investigations dealt with the fish/prawn 
catch# its composition and seasonal fluctuations obtained 
from these ponds (George, 1974) and economics of culture 
operations (George, 1978; Gopalan ^  1978; Pai et al./
1982 and Purushan, 1989) and the characteristics of sediments 
(Nasser and Muthusamy# 1986), etc* Attempts to unravel 
the interaction between the environment and the organisms 
or the role played by the different factors in the high level 
of production in the perennial fish culture ponds around
Cochin have been a few. Therefore the present study was 
undertaken in order to evaluate the changes in the hydro­
logy and the fertility of a few perennial fish culture ponds 
around the Cochin Backwater region and assess their impact 
on the production of phytoplankton especially during the 
southwest Monsoon and early postinonsoon seasons when the 
conditions in these ponds undergo drastic changes.
Three perennial fish culture ponds one each at 
Vaduthala/ Vallarpadain and Valappu all located across 
the northern part of the Cochin Harbour Mouth and the 
confluence of the River Periyar in the estuary, were chosen 
for this study.
The pond at Vaduthala owned by a private entrepreneur 
has an area of about 1  hectare and a water level ranging 
from 0«5 m to 1.0 m is fed directly from the estuary through 
a sluice gate. The pond at Vallarpadam belonging to the 
Marine Products Export Development Authority (MPEDA) has 
an area of 0.3 hectare and with a depth of about 1 m, is 
fed by a canal of about a hundred metre originating from 
the estuary. The pond at Valappu owned and maintained by 
a co-operative society is 0.5 hectare in extent/ where the 
water level ranges frcxn 0.5 m to 1 m and during low tides 
the water is less than 0.5 m in some parts of the pond.
ANALYSES OF WATER SAMPLES
Surface water samples were collected in narrow 
mouthed, screw capped airtight polythene bottles having a

PLATE I POND AT VADUTHALA
PLATE II POND AT VALL ARP ADAM
PLATE III POND AT VALAPPU
capacity of 125 ml for estimation of salinity, pH# 
micronutrients and phytoplankton contents and in BOD 
bottles for the estimation of dissolved oxygen. The 
temperature of the water was measured immediately on 
sampling using a mercury thermometer C0-50“C) . A few 
drops of chloroform not exceeding 0.5 cc was added to the 
nutrient samples to prevent any biological activity that 
would alter the concentration of nutrients# 1 to 2 ml 
of 5% formalin was added to preserve the phytoplankton 
in the samples. Immediately after collection of water 
samples In BCD bottles 1 ml of winkler A (20 gm of 
magnesium chloride in 100 ml. distilled water) followed 
by 1 ml of winkler B (41 gm of sodium hydroxide and 25 gm 
of pottassium iodide in 100 ml distilled water) were added 
and the sample was shaken thoroughly until the precipitate 
formed was distributed uniformly and the pH was measured 
using an ELICO digital pH mater. The nutrients were 
estimated either on the same day or the samples were deep 
frozen until analysed. 1 or 2 ml of concentrated hydro­
chloric acid was added to the water samples and the sample 
was shaken thoroughly to dissolve the precipitate completely 
and liberate iodine. The samples were then stored.
Es'timat.ion of salinity
Salinity was estimated using Mohr-Knudson titration 
method. The silver nitrate solution was prepared by dissol­
ving 24.5 gm of silver nitrate in one litre of distilled 
water. This solution was standardised against 1 0  ml of 
standard seawater of chlorinity 19.3745 supplied by 
I.A.t-.s.O. Standard Seawater Service, Institute of Oceano­
graphic sciences# Wormly, Godalming# Surrey England. 10 ml 
of sample was taken in a 250 ml conical flask# added 3 drops 
of 1 0 %  pottassivim chromate solution as indicator and titrated 
against the standard silver nitrate, rinsed the sides of the 
conical flask with distilled water and the appearance of a 
permanent brick red colour indicated the end point, ‘^'he 
salinity of the sample was calculated from the titre value as
Salinity (ppt) =
^ __________ X titre
titre value of value of
standard sample
1.605+0.03
Determination of dissolved oxygen
Dissolved oxygen content of the water sample was 
estimated by Winkler method. Standard potassium iodate 
solution having a normality of 0.005 was prepared by weighing 
accurately 0.1784 gm and dissolving the same in distilled 
water to make up the volume to 1000 ml. Sodium thiosulphate
solution having a normality of about 0»005 was prepared by 
dissolving 1.25 gm in 1000 cc of distilled water. Starch 
was prepared by boiling 1 gm of starch in 100 ml of distilled 
water.
Standardisation of sodium thiosulphate
10 ml of standard potassium iodate solution was taXen 
in a 250 ml conical flask. Added about 1 gm of solid potassium 
iodide and the contents in the flask was acidified by adding 
about 2 ml o?. concentrated hydrochloric acid to liberate the 
iodine. The iodine was washed down by rinsing with distilled 
water. 2 ml of starch solution was added and titrated against 
standard sodium thiosulphate. Disappearance of the blue colour 
indicated the end point.
Similarly 100 ml of the acidified samples were titrated 
against the sodium thiosulphate solution to get the titre 
value for the samples. The dissolved oxygen content was then 
estimated as follows
Titre value ^ Normality v i m  y  r  v  
Dissolved (ml/1) = of sample ^ of thiosul- irrn
 ^ phate
ICO X 1.429
The analytical procedure given in bulletin no. 167 
"Seawater analysis" Strickland and Parson (1968) was followed
for the estimation of reactive phosphorous/ nitrate/ 
silicate and nitrite.
Estimation of reactive phosphorous 
Reagents
a) Ammonium molybdate solution: Weighed accurately 15 gm 
of A.R. quality ammonium molybdate and dissolved in 500 ml 
distilled water*
b) Sulphuric acid solution: Accurately 140 ml of A.R. 
quality sulphuric acid was taken in a measuring cylinder 
and added to 900 ml of distilled water.
c) Ascorbic acid solution: Weighed accurately 27 gm of 
ascorbic acid and dissolved in 500 ml distilled water and 
kept the solution frozen in deep freeze until used.
d) Potassium antimony tartrate solution; Weighed accurate­
ly 0*34 gm of potassium antimony tartrate and dissolved in 
250 ml distilled water*
e) Mixed reagent: Mixed together 50 ml of ammonium 
molydate solution/ 125 ml of sulphuric acid/ 50 ml of 
ascorbic acid solution and 25 ml of antimony tartrate 
solution•
Preparation of standard
0,816 gm of anViydrcus potassium dihydrogen phophate 
was vveighed occurately and dissolved in 1000 ml of 
distilled water, added 1 ml of chloroform as preservative 
'3nd stored in amber coloured bottle in the refrigerator.
1 ml of this stock solution is equivalent to 6 ^ g  at/1.
1 ml of this stock solution was taken and made upto 100 ml 
to form the working standard. From this working standard 
0.5 ml, 1,0 ml, 1.5 ml, 2.0 ml, 2.5 ml etc. were taken and 
each one was made upto 50 ml with distilled water and 
transferred to 250 ml conical flask. 5 ml of the mixed 
reagent was added to each of the above and the contents 
were shaken well. After 5 minutes the optical density of 
the blue colour developed was read at 885 nm in the senior 
ECIL s p f ' C t r o p h o t o m e t e r .  A standard graph with a line of 
best fit was prepared by plotting the concentrations in 
the X-axis and optical density in the Y-axis. Likewise a 
reagent blank was prepared and treated. Similarly 50 ml 
e - i c h  of t h e  filtered samples were taken in conical flasks# 
t r e a t e d  as above and the unknown concentrations of the 
sample?^ v.^ ere read from the standard graph and expres^d in 
at P/1 .
Estimation of nitrate 
Reagents
^"henol solution: Weighed accurately 46 gm of A.R* 
quality phenol and dissolved in 1000 ml of distilled 
water-
(b) SodiuTTi hydroxide solution: v/eighed accurately 29 gm 
of A.R- quality sodium hydroxide and dissolved in 2000 ml 
of distilled water*
(c) Buffer reagent; Prepared freshly before use by 
pipetting out 25 ml of phenol solution in a dry beaker 
and added 2 5 ml of sodium hydroxide solution*
(d) Copper sulphate solution; Weighed accurately 0*1 gm 
of • R • quality copper sulphate and dissolved in 1000 ml 
of distilled water-
(e) Hydrazine sulphate solution; Weighed accurately 14.5 gm 
of A,R. quality hydrazine sulphate and dissolved in 2000 ml
of distilled water.
(f) Reducing agent; Prepared freshly before use by mixing 
25 ml copper sulphate solution and 25 ml of hydrazine 
sulphate solution.
Apetone; BDH 'Analar' 99.5% pure acetone purchased 
from the chemists were used.
Sulphanilamide solution; V^eighed 5 gm of sulphani- 
lamide and dissolved in a mixture of 50 ml concentrated 
hydrochloric acid and 300 ml of distilled water. The 
whole solution was diluted to 500 ml with distilled water.
(i) K ,N .E .D , solution: Weighed 0.5 gm of N.N.E.D, and dissolved 
in 500 ml of distilled water.
Preparation of standard
1.53 gm of A.R. quality potassium nitrate was weighed 
accurately and dissolved in 1 0 0 0  ml distilled water and 
stored in a dark bottle in the refrigerator# 1  ml of this 
stock solution is equivalent to 15 at/1, 1 ml of this 
stock solution was taken and made upto 50 ml to form the 
working standard. From this working standard different 
concentrations like 0.5 ml/ 1.0 ml./ 1.5 ml/ 2.0 ml, 2.5 ml,
3.0 ml etc* were taken and made upto 50 ml for use with
distilled water and transferred to 25C ml conical flask.
/
2  ml of buffer reagent was added to each of the above 
followed by 1  ml of reducing agent and shaken well# covered 
with tin foil/ and kept in the darkness for reduction 
overnight, samples were then taken out and added 2  ml
of acetone to stop the reaction. Added 1 ml of 
sulphanilamide and after 2  minutes followed by 1  ml 
of N,N.E,D. After 5 minutes the optical density of 
the pink colour developed was read at 543 nm in the 
senior ECIL spectrophotometer. A standard graph with 
a line of best fit was prepared by plotting the concent­
rations in the X-axis and the optical density in the 
Y-axis• Likewise a reagent blank was prepared and treated 
Similarly the 50 ml of filtered samples were taken in 
conical flask, treated as above and the unknown concent­
rations of the samples v;ere read from the standard graph 
and expressed in K/ 1 ,
Estimation of silicate 
Reagents
(a) Ammonium molybdate; Weighed accurately 4 gm of 
A.R. quality ammonium molybdate and dissolved in SCO ml 
of distilled water* Added 12 ml of concentrated 
hydrochloric acid, mixed well and made the volume upto
500 ml with distilled water and stored in polythene bottle.
(b) Metol sulphite solution: Weighed accurately 6  gm of
anhydrous sodium sulphite and dissolved in 500 ml of
distilled water and added 10 gm of Metol. Filtered 
the solution in No, 1 Whatman filter paper and stored 
in a glass bottle,
Pxalic acid solution: Weighed 50 gm of A.R. quality 
oxalic acid and dissolved in 500 ml of distilled water.
Sulphuric acid: 250 ml of concentrated sulphuric acid 
was taken and added to 250 ml of distilled water* After 
cooling to room temperature the volume was made upto 500 ml 
and stored in glass bottle.
(e) Rc-^ducinq a?ent; Prepared freshly by mixing 100 ml 
of metol sulphite solution with 60 ml of oxalic acid and 
60 ml of SOy.> sulphuric acid and the volume was made upto
3 00 ml with distilled vater.
Preparation of standard
0.960 gm of sodium silico fluoride v/as weighed 
occur^'itely dissolved in 100 mi distilled water in a
plastic beaker and made up the volume to 1000 ml. '■^'he 
solution was stored in polythene bottle in the refrigerator. 
1 ml of this stock solution is equivalent to 5 ^ g at Si/1.
1 ml of this stock solution was taken and made upto 50 ml
to form the working standard. From this working standard 
0.5 ml, 1.0 ml, 2.0 ml, 4.0 ml, 6.0 ml, 8.0 ml, 10.0 ml,
1 2 . 0  ml etc. were taken and made up each one of them to 
50 ml with distilled water* 1 0  ml of Ammoniijm molybdate 
was taken in conical flasks and then 25 ml of each of the 
above standards were added followed by 15 ml of the 
reducing agent. After 5 minutes the colour developed was 
read in ECIL spectrophotometer at 810 nm. A standard 
graph was prepared by taking concentrations in x-axis and 
optical density in Y-axis and a line of best fit was drawn 
Likewise a reagent blank was prepared and treated. 
Similarly the 2 5 ml of filtered samples were treated 
likewise and the unknown concentrations were read from 
the standard graph and expressed in ^ g at Si/1.
Estimation of Nitrite 
Reaqentfi
(a) Sulphanilamide solution; Weighed 5 gm of sulphani- 
lamide and dissolved in a mixture of 50 ml concentrated 
hydrochloric acid and 300 ml of distilled water. The 
whole solution was diluted to 500 ml with distilled water.
(i5 ) n.K>S.D. solution; weighed 0.5 gm of N.N.E.D, and 
dissolved in 500 ml of distilled water.
Preparation of standard
0,345 gm of A•R.guality sodium nitrite was weighed 
accurately and dissolved in 1 0 0 0  ml of distilled water 
and stored in a dark bottle in the refrigerator. 1  rnl 
of this stock solution is equivalent to 5 ^ g at N/1 • 1 ml 
of this solution was diluted to 1 0 0  ml with distilled 
water to form the working standard. From this working 
standard 0.5 ml, 1.0 ml# 1.5 ml, 2.0 ml, 2.5 ml etc. 
were taken and made each one of them to 50 ml with 
distilled water and transferred to the conical flasks of
2 50 ml capacity. Added 1 ml of sulphanilamide to each 
and after 2 minutes 1 ml of N.N.E.D, was added. After 5 
minutes the optical density of the pink colour developed 
was read at 543 nm in the senior ECIL spectrophotometer.
A standard graph was prepared by taking concentrations 
in the X-axis and the optical density in the Y-axis and 
a line of best fit was drawn. Likewise a reagent blank 
was prepared and treated. Similarly 50 ml of the samples 
were taken in the conical flasks# treated likewise and 
the unknown concentrations of the samples were read from 
the standard graph and expressed in ^ g  at N/1.
Phytoplankton cell counts
The preserved samples were shaken well and poured 
into a beaker of 1 0 0  ml capacity and covered with a watch gla::is
and allowed to stand overnight* The beaker was lifted 
carefully, the supematent was poured into another beaker 
without disturbing the sedimented particles to reduce 
the volume to around 10 to 15 ml. Then the contents o£ 
the beaker were stirred well to bring sedirnented particles 
to suspension and made upto 2 0  ml in a measuring cylinder* 
From this 1 ml was pipetted out into the Sedgewxck rafter 
counting chamber and the organisms remaining in ten squares 
(diagonally) were counted when the concentration of the 
diatoms were not in blooms. When blooms occurred five 
squares were counted. From the average values the total 
cell count per litre was computed.
s t a t i s t i c a l a n a l y s i s
The data on the hydrology and the abundance of the 
phytoplankton were subjected to multiple regression 
analysis in order to examine the influence of various 
parameters on the production of phytoplankton.
A multiple regression relationship was set up for 
all the nine parameters studied using the NICRO 32 computer, 
The environmental factors like temperature pHCx^)*
Salinity (X3 )/ dissolved oxygen (x^) and the micronutrients
phosphate Nitrate Silicate (x^) and Nitrite
(xg) were reckoned as independent variables and the
phytoplankton cell counts (xg) as the dependent variable*
The results of this analysis and the respective values are
given in Table l for the pond at Vaduthala/ Table 2
for the pond at Vallarpadam and Table 3 for the pond at
Valappu. The data collected from all the three ponds is 
given in the appendix.
R E S U L T S  A N D  D I S C U S S I O N  
■Results
Studies on the hydrology and the abundance of 
phytoplankton in three perennial fish culture ponds one 
each at Vaduthala, Vallarpadam Valappu were conducted 
-luring June - September 199 0. The variations observed 
are described separately to bring out a well delineated 
profile of each pond in terms of its hydrology and 
production of phytoplankton under the varying intensity of 
the southwest monsoon# the tidal incursion from the Arabian 
Sea and the discharge from the River Periyar*
Fond at Vaduthala
■t’ic* 1, shows that the water temperature of the pond 
at Vaduthala fluctuated between 28.4°C and 3 3 ° C  both occurring 
during the second fortnight of September* It may be seen 
that the temperature decreased from 3 1 .2®C during the first 
week of June to the seasonal minimum of 28.4®C in the second 
fortnight of September. A tendency to rise c6uld be discerned 
betv;een the later half of June and second week of August. 
However it remained belov; 30®C. While the fall in tempera­
ture observed in the first half of August was around 1.4^C 
the later half of the month witnessed an increase of 2.2°C. 
Though the temperature remained between 30,5‘^’C and ai^ 'C during
the first half of September it recorded a fall of 2*2°C 
to equal the minimum temperature of 28.4®C during the later 
half of September prior to recording the maximum 33®C at 
the end of the month. The changes in the temperature of 
pond water are mainly due to those caused by the intensity 
of the monsoon or any break in its activity as it may be 
seen that the degree of influence exerted by the upwelled 
seav;ater on the changes in the hydrophysical conditions of 
the pond being the least as evident from the fluctuations 
especially that of the salinity in the pond.
The values for salinity ranged from just over 0.2 PPt ♦ 
to ''.4 ppt. The salinity recorded in the beginning of June 
was 0.62 2 ppt. As the southwest monsoon advanced the 
salinity further went down to record values as low as 0.23 PPt. 
at the end of August. Almost from the beginning of September^ 
there was a steady increase to record values around 2  ppt* 
and above towards the end of the month.
The values for pH ranged between 6,5 and 8.4 both 
occurring in September. Fig.2 shows that the pH that was 
6.5 in the beginning of June improved to 8.0 within a fort­
night. However the values showed a steady decrease till the 
third week of September to 6.5 before rising upto 8.4
together with the increase in salinity reco.rded at the end 
of the month. Besides the change in the pH from 5.5 to 8-4 
v.’ithin a very short period of less than 5 days reveals that 
the buffer capacity of the water at the end of the monsoon 
season is negligible.
The dissolved oxygen content of the pond water at 
Vaduthala ranged from 0,99 ml/1 to 4.86 ml/1 and both the 
values were recorded towards the end of September. The 
fluctuations in the dissolved oxygen content showed that 
the changes were abrupt and the values tending to be low 
during a greater part of this study. The dissolved oxygen 
content in the beginning of June was as low as 2*98 ml/1 
and 2.28 ml/l, the latter value occurring during the second 
week of June indicates and enonnous input of oxygen consuming 
organic matter of biological origin brought into suspension 
either by turbulence within the pond or from an external 
source. Hoi.ever this declining trend was reversed during 
the later half of the month and values continued to be higher 
than 3 ml/1 till the beginning of August. It was followed 
by an abrupt decrease that reduced the value to 1.35 ml/1 
in the second week of August. Signs of recovery could be 
discerned before the end of August (2.15 ml/l) and the 
beginning of September (2-94 ml/l). September witnessed
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decrease in dissolved oxygen content twice/ once in the 
middle of the first fortnight which reduced the value to 
1.32 ml/1 and again to as little as 0.99 ml/1 in the third 
week, this value being the lowest recorded during June - 
September, 1990, The swift increase from 0*99 ml/1 to 
4*84 ml/1 within a week towards the end of September brings 
to a close a season of relatively low oxygen content.
The fluctuations in nitrate and silicate contents of 
the pond water at Vaduthala are shown in Fig, 3. While the 
former ranged from 7,74^g at N/1 in September to 28,6^ g  at N/1 
in the beginning of August and the latter from 27,6^g -at si/1 
in the beginning of June to 626.0 ^ g  at si/ 1  towards the end 
of August. It may be seen that eventhough the difference 
between the extremely low and high values of silicate is 
enormous its fluctuations observed in the course of this 
study bear a close resemblance to those of nitrate (Fig,3). 
While nitrate showed a sharp increase in the middle of June 
but came down towards the end of the month and remained steady 
till the middle of July those of silicate were on an ascending 
trend during this period. However the concentration of both 
came down in August from those recorded in July. It was 
followed by the replenishment of both during a greater part 
of August as to record together the highest values encountered 
during this investigation. Concentration of these micro
nutrients registered a drastic decline and remained compara­
tively low during Sept^ber; but showed a significant increase 
at the end of the month#
The phosphate content ranged from 9.27^g at P/1 in 
the first fortnight of June to 30.00 at P/1 at the end 
of August and the nitrite from 0.37 ^ g  at N/1 at the end 
of August to 2.01 at N/1 during the second fortnight of 
September (Pig.4) . The replenishment of the pond water- 
with phosphate and nitrite from the beginning of June goes 
hand in hand with the increase in the cell count till the 
middle of July* Thereafter, all the three parameters came 
down to record a marked decline in the beginning of August. 
While the signs of recovery in the concentration of phosphate 
could be discerned immediately within the week, the concentra­
tion of nitrite and the total cell count further declined 
perceptibly. It is interesting to note that the concentration 
of nitrite further went down to record the lowest value 
observed during this investigation towards the end of August. 
Simultaneously the phosphate continued to increase to record 
the highest value while the total number of cells recorded a 
significant improvement during this period. The enrichment 
of the pond water v/ith nitrite that followed in the first 
three weeks of September boosted the value hy more than 5 times
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over "that, recorded at. the end of the previous month and 
the value then recorded being the highest encountered 
during June-September 199 0 * The phosphate content and 
the cell count recorded a decrease in the beginning of 
September-While the former showed a remarkable recovery 
in the middle of the month as to record a concentration 
almost equal to that of the maximum observed previously# 
the latter decreased further* It wax followed by a spurt 
in the activity of phytoplankton and the cell count shot 
up to show a four fold increase over that in the previous 
week/ this concentration being the highest recorded during 
the period of this study. However during the last week of 
September while the concentration of phosphate and nitrite 
decreased, the phytoplankton content crashed almost to 
minimum at the end of the month# The fluctuations in the 
phosphate and nitrite contents looked deceptively similar to 
those of the total cell counts almost through^^t this study 
However when considered together with those of the other 
parameters it appears that the abundance of phytoplankton 
is independent of the enrichment caused by the influx of 
freshwater and the changes in the hydrophysical conditions.
Multiple regression analysis of the data collected from 
the pond showed the following features.
The mean and standard deviation for both dependent 
and independent variables of the pond at Vaduthala are given 
in Table 1,
The correlation matrix shows that the temperature had 
a negative correlation with phytoplankton (-0,4900). The 
dissolved Oxygen had a positive correlation with temperature 
(0.4918) and pH (o.7128) but a negative correlation with 
phosphate (-0.4355). Salinity showed a negative correlation 
with nitrate (-0.6433) and a positive correlation with nitrite 
(0.4482). The nitrate and silicate have negative correlation 
with nitrite (-0.5752 and -0.5678) respectively.
Regression coefficients due to temperature, nitrate 
and nitrite (at pZ-0.01) were found to be significant. The 
variables according to the order of significance are nitrite# 
nitrate and temperature, while nitrite and nitrate show a 
positive relationship the temperature shows an inverse relation* 
ship. About 46% of the variation in phytoplankton cell count 
could be explained by these variables.
The ^ test showed that the regression analysis is 
significant at 1% level.
TADLF 1 , Statlr^tlcal analv 5:e5; fnr Vaduthala pond.
Moan and st.indatd .Deviation of different characteristics
No. Mean S.D.
^ 1 3 0.097 1.321
^ 2
7 .095 0.644
0.B63 0.701
2.677 1.225
20.339 7.108
17 .867 7.378
X 7 270.4C0 190.935
^ 8
1 .389 0.517
X 9 26 .550 14.426
Cor rel-1 1 i on matrix
How
^ 1
X 2  X 3
^4 ^5 ^ 6 >^ 7 ^ 8 ^9
^ • 1
1 . 0 0 0 0
0.,->^ 36 2 . 0 0 0 0
0 .2 1 ] 2 -0.C862 1 .0000
' ' 4
0.4918 0.7128 -0.1822 1 . 0 0 0 0
-0.0646 -0.1856 0.3278 -0.4355 1 . 0 0 0 0
V
' * 6
-0.2072 0.0679 -0.6433 0.0559 -0.1536 1 . 0 0 0 0
0 . 1 1 0 2 0.1486 -0.0050 -0.0767 0.3950 0.2649 1 . 0 0 0 0
0.0475 0.1370 0.4482 0.1872 -0.1755 -0.5752 -0.5878 1 . 0 0 0 0
-0.4900 -0.0151 -0.1058 -0.0058 >0.1264 0.1972 -0.2318 0.2601 1 . 0 0 0 0
Nultiule rrares sion er:U'=itlon and coef f ic ient of determination of values
Regression equation F
1 ' <7 . 7P37 -  Xj  - ' 1 . 4 1 7  X2
+ 1 . 8 6 9  + 4 . 0 7 5  + 0 . 1 0 1  X^ 
+ 0 . 7 8 0  Xg + 0 . 0 0 3  
+ 1 3 . 0 9 9  X q
0.45636 5.352
^ond at Vallarpadam
The changes in the hydrophysical conditions of the 
pond at Vallarpadam are far different from those of the 
pond at Vaduthala except for those low values of temper­
ature and salinity and dissolved oxygen in the beginning 
of June while that of pH was 8.67, the value being the 
highest recorded at Vallarpadam (Fig. 5,6),
Temperature ranged from 26.3®C in the middle of 
August to 34>1°C tov/ards the end of June (f'ig. 5). The 
temperature v/hich was around 27*5®C in the middle of June 
went up to more than 34®C within a fortnight towards the 
end of the month contrary to expectations when the south 
west rnonsocn was active in this region after having arrived 
in the beginning of May exceptionally far in advance instead 
of arriving asusual in th^  ^ first week of June* Thereafter 
there v/as more or less a steady decline to reach the 
minimum of 26.3®C during the second week of August. I>uring 
the rest of the period of this study the fluctuations were 
erratic to record 29.4®C at the end of September almost 
ecrualling the temperature of 29.3®C observed during the 
second fortnight of August with the values during the 
intervening period remaining above 30®C and once above 31®C.
The salinity ranged from 1.24 ppt. observed in the 
first week of July and 13.03 ppt in the last week of 
September. Eventhough the salinity of the pond was 1.64 ppt 
in the middle of June it went upto 3.22 ppt towards the end 
of the month unlike in the pond at Vaduthala. Despite a 
decline recorded during the first fortnight of July that 
reduced the value to much less than 2 ppt the salinity rose 
to more than 4 ppt towards the end of the month. It recorded 
a decrease of almost 1 ppt during the first fortnight of 
August. Thereafter it climbed up without any interruption 
to record the highest value of 13.03 ppt at the end of 
September.
The hydrogen ion concentration (pH) ranged between 7.97 
during the last week of July and 8.67 during the first fort­
night of June (Fig. 6). The pH varied within a narrow range 
of values much above the neutral pH and above 8 and the exception 
being the lov/est value at 7.97 unlike the very low values 
observed in the pond at Vaduthala. On the basis of the pH 
values observed in this pond the period of this study can be 
divided into two parts. It may be seen that the values 
recorded till the occurrence of the minimum 7.9 7 almost at 
the end of July were greater than those recorded during the 
entire later part of this study. The values on both halves 
remaining above 6 indicated that the buffer capacity of the 
water in the pond at Vallarpadam remained more or less intact 
inspite of all the changes caused by the river discharge.
3?r
U
^ > 9 5  Time ot Temp^roture or?<j
tr> the Pond n\ ■^’afiorp^^Sijm
a e v
5 4 i '
3 3 - /
3 2 ' -
5 /
3 i p
j
/
30  ^ f
;t
I
f
i j». '
!
2 B -
{
2' :
C /
' i  
? 5  i—
»
A /
" A .  A  
‘ \  ^ /
\ /
W'
' A
-
i ^
i
i« •
- 4 7 >
V-
5 
ft
3
- 2
4
—( J
viU>l£ U^LV ‘ AUGUST 's£PTEM8 tR-
Ffg, 6 Time <3!sfri&uff<?^ -^^ '6 DissoUed-
0 %yqe?^ ifi ^he O! VcUQrpQdam.
iOr
?
-^5 '
X
a.
e “
b - JC
;
I^SI ^
i o 
^ 2  £
i ^ 
/  O  t Vi
i^S
jijLv ’ AUGU?" seprcMfltf:'
The dissolved oxygen content fluctuated between 
1.43 ml/1 and 3.67 ml/1 both these values occurring during 
the second half of September. The variations in the dissolved 
oxygen content bore a close resemblance to those of the pond 
at Vaduthala except for a decline that was less sharp.
Fig. 7 shows the fluctuations in nitrate and silicate 
contents of the pond water at Vallarpadain. while the former 
ranged from 1.16^g at N/1 in the 2nd fortnight June to 12.3 
yjg at N/1 during the second week of August and the latter from 
44.4 at si/1 in the middle of June to 425,2 ^ g at si/1 in 
the third week of September. The fluctuations of these 
nutrients bore little resemblance to those observed at 
Vaduthala. '^’he nitrate content showed a marked decrease 
during the third week of June but it registered the minimum 
of 1 .20 ^ g  at N/1 during the second week of July. The 
replenishment that followed boosted the nitrate concentration 
and the value recorded during the second week of ^ugust was 
the highest and the difference between the highest and the 
lowest values was more than 10 ^ g at n/1. However the changes 
immediately succeeding reduced the nitrate content to nearly 
l/6 th of the maximum before the end of the month and 
thereafter the values remained around 2 or 3^ g  at N/1 
till the end of September.
The silicate concentration that was the lowest during 
the first half of June showed more or less a steady increase 
with a slight set back in the first half of July to record 
as much as 3 00 at si/1 during the second week of August. 
However the concentration of this nutrient came down close 
to the minimum value in the beginning of September. It was 
followed by a four fold increase which subsequently doubled 
to record the maximum of 425 at si/1 in the third week 
of September. But its concentration was reduced to nearly 
1/3rd of the maximum at the end of the month. A conspicous 
feature observed during the first fortnight of August was 
that the concentration of nitrate and the dissolved oxygen 
content were high simultaneously*
Fig. 8  shows the fluctuations in phosphate^ nitrite 
and the total cell counts in the pond at Valiarpadam. While 
the concentration of phosphate ranged from 1.60^g at P/1 in 
the third week of June to 17,88 ^ g at P/1 in the third v/eek 
of August that of nitrite from 0.11 yUg at N/1 in the second 
week of June to 1.89yug at N/1 in the 2nd week of August,
It may be seen that the fluctuations of these two parameters 
followed a similar trend to record a significant increase 
during the first week of July but suffered a decline 
immediately in the following week which more or less wiped
out the increase during the previous fortnight. However 
the enrichment that followed was rapid as to register a 
maximum in the nitrite content during the first fortnight 
of August and that of the phosphate during the second 
fortnight. Thereafter the decrease in the nitrite content 
was more or less steady as to record a concentration close 
to that encountered during June whereas that of phosphate 
which showed a reduction immediately in the following week 
record.ed an increase to register a concentration almost 
equal to that of the maximum. The changes that followed 
brought down the phosphate content within a fortnight 
towards the end of September to record a value which was 
almost 1/3 of the maximum concentration observed during this 
study# The pattern of fluctuations in the standing crop of 
phytoplankton during June-September in the pond at Vallarpadam 
is in contrast with those of the other two monitored during 
the period. Fig. 8  shows that the abundance of these 
organisms was relatively low between June and the beginning 
of September eventhough the signs of increase were very much 
in evidence registering minor but perceptible peaks during 
the second half of June as well as early August. However 
these peaks in abundance were dwarfed by the enormous increase
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recorded in the second half of September simultaneously 
coinciding with relatively significant increase in salinity.
Multiple regression analysis of the data collected 
from the pond showed the following features.
The mean an-'^ i:) .D • for both the dependent and 
independent variables of the pond at Vallarpadam are given 
in the Table 2•
The correlation matrix shov/s that the temperature 
had a negative correlation v/ith nitrate (-0*5917) and 
nitrite (-O.'ISSS), The pH showed a negative correlation 
with salinity (-0.'1174) and silicate (-0,4^i30) . Salinity 
showed r;ositive correlation with the phytoplankton (0.72 06) 
and silicate (0.5226), Phosphate showed positive correlation 
with silicate (0.4708) • Nitrate showed positive correlation 
with nitrite (0.6799).
:' ';ression coe-'icients due to salir''":y, i'hosphate 
(at p /_ 0.01) and dissolved oxygen (at p/ ■ .05) v;ere found 
to be significant. The variables according to the order of 
significance w ere salinity# phosphate and dissolved oxy^jen. 
The salinity and dissolved oxygen showed a positive r.l^tion- 
ship whereas phosphate showed an inverse relationship.
TABLE 2. Statlt-lcal analyses for Vallarpadam pond«
Mean and St?}ndard Deviation of different characteristics
No. Mean S.D.
29.914 2.017
^ 2
8.245 0.255
^3 5.385 4.089
^4 2.646 0.708
^5 9.997 5.262
^ 6
4.082 4.271
X? 163.700 117.778
0.618 0.540
X9 166,523 136.113
Correlation matrix
Row
^ 2 ^3 ^4 ^5 ^ 6 X7 ^ 8 ^ • 9
1 . 0 0 0 0
X 2 -0.0602 1 . 0 0 0 0
0.0985 -0.4174 1 . 0 0 0 0
-0.1808 -0.1341 0.0960 1 . 0 0 0 0
-0.0326 -0.2523 0.2907 0.0164 1 . 0 0 0 0
^ 6
-0.5917 -0 . 09 84 -0.2172 0.2848 0.0544 1 . 0 0 0 0
^7 -0.2273 -0.4430 0.5226 -0.0961 0.4708 0.2882 1 . 0 0 0 0
-0.4395 -0.1717 -0.3823 0*1334 0.2348 0.6799 0.2019 1 . 0 0 0 0
X, - 0 . 0 1 2 2 -0.3938 0.7206 0.2733 -0.0854 0.0168 0.3781 -0.2511 1
Multiple regression ec.uation and coefficient of determination of values
Regression equation F
398.7919 + 1.628 Xj-53.311 Xj 
+ 23 .901 X^ + 34 .804 X^ - 9.884 Xg 
+ 4.189 Xg + 0.151 X^ - 8.382 Xg
0.69829 14.755
About 69.8% of the variation in the phytoplankton cell 
count could be explained by these variables*
The F test showed a very high significance for the 
regression analysis at 1% level.
Pond at Valappu
The hydrophysical conditions depicted in Fig. 9 show 
that the temperature fluctuated between 26®C during the 
first fortnight of August and 34.8®C towards the end of 
June. While the temperature remained just over 28®C during 
a greater part of June prior to recording the maximum of 
34,8°C it came down during July and registered the minimum 
temperature of 26®C in early August* Hov;ever it went up during 
August and remained above 3 0®C mostly much above that value 
till the middle of September. The decline that was noticod 
during the later half of the month brought down the temper­
ature to as close as those encountered in June.
The values for salinity ranged from 1,55 ppt during the 
second half of August to 6.63 ppt towards the end of 
September. The fluctuation in salinity observed in this i-ond 
are strikingly different from those at Vaduthala and 
Vallarpadam. Both the fall in salinity observed from the 
beginning of June to the second half of August to minimum
and the increasing trend that manifested thereafter till 
the end of September were more or less steady* This 
indicates the influence of the tidal incursion though 
waning^ with the advancing monsoon season was considerable 
beginning from August as t o  record 6.2 ppt towards the end 
of September^ a value much more than the 5*17 ppt recorded 
in the beginning of June*
The pH varied from 8.00 to 8»96 both occurring during 
August (fig. 10), It is significant to note that the pH 
remained above 8  throughout the period of this study. The 
variation in pH observed during June were similar to those 
of temperature decreasing during the first 3 weeks v/ith an 
abrupt increase at the end of the month. The resemblance 
continued further not only to record the minim\.un value during 
the first week of August but also to show more or less a 
similar increase as that of temperature and to register 
high values till the middle of September. The changes 
that follov;ed during the second half of September reduced 
the pH to 8.34. Hov/ever tov^ards the end of the month the 
values rose to 8.84 that is close to that of the maximum 
values.
The dissolved oxygen content of the pond at Valappu 
(Fig^lO) showed no distinct pattern of fluctuations as
Fig .  10 T im e d i s t r i b u t io n  of  pH and Dissolved- 
oxygen m t h e  Portd ot V o loppu .
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those of the ponds at Vaduthala and Vallarpadam* However 
it could be seen that the value recorded at the end of 
September was high ^s those observed during the corres­
ponding period in the other ponds at Vaduthala and 
Vallarpadam.
The values for the concentration of nitrate ranged 
frcan 0 . 5 at N/1 during first weelc of* June to 12.14 
at N/1 in the last week of August {^ig« 11) • Inspite of 
the difference in the concentration the fluctuations of 
nitrate observed in the ponds at Valappu and Vaduthala 
were similar during a greater part of this study* The 
changes that caused the increase in nitrate kept the 
values high during a greater part of June* The nitrate 
content remained low during July and a greater part of 
August but it registered an enormous increase to record 
a maximum towards the end of August. It was followed by 
a drastic decline that brought down the values to 2  ^  
at N/1 where it ronained till the middle of September prior 
to showing a 2 or 3 fold increase towards the end of the 
month. The values for silicate ranged from 52»6yug at 
sl/1 during the second fortnight of August and 530.8^ug at 
si/1 towards the end of September. The fluctuations in 
silicate content of the pond water at Valappu. bore little
 
resembalance to those at Vaduthala or Vallarpadam except
during September when the replenishment recorded were 
similar* The increase in the concentration of silicate 
observed during June as well as the relatively low values 
recorded during July—August were similar to those of the 
variations in the nitrate content observed in this pond*
The increase in the silicate content observed tOv;ards the 
end of August was far less conspicuous when compared to 
the enrichment that followed in the beginning of September*
The nitrite content ranged from 0.14 yag at N/1 during 
the second fortnight of June to 0*99^ g  at K/1 in the first 
week of September and the phosphate content from 4,58 
at P/1 during the first week of June to 39.94yug at F/1 
during the first week of August (^ ’ig# 12). Fluctuations 
in the phytoplankton content and the concentration of 
phosphate in the pond at Valappu were remarkably similar 
during a greater part of this study exception being the 
last week of September. It is seen that the increase 
recorded from the beginning of June was more or less steady 
till early August. While the decline that followed during 
August reduced the phosphate content by almost 1/3 of the 
maximxmi recorded earlier that of the phytoplankton came 
down by a little that was more or less imperceptible. Both 
suffered a steady decline till early September when this
trend was reversed resulting in a slight improvement in 
the phytoplankton content while the phosphate content went 
down further towards the end of September. The fluctuations 
in the nitrite content of the pond at Valappu neither followed 
those of phosphate or of the phytoplankton unlike those of 
the pond at Vaduthala* The regeneration of the nitrite was 
in evidence during the first fortnight of June and it was 
follov/ed by a withdrawal that reduced the concentration of 
this nutrient to that observed in the beginning of the month* 
However there was a three fold increase towards the end of 
the month. A decreasing trend that followed was arrested and 
reversed to record a concentration as much as 0.65 ^ g  at N/1 
in the third week of August, However the concentration of 
this nutrient came down considerably at the end of the month 
reducing it to nearly 1/3 of what was observed in the previous 
week. During September the nitrite content registered two 
peaks of almost equal intensity during the first and third 
weeks. But the values recorded during the second and fourth 
v/eeks of the month were almost as low as those recorded 
during the first fortnight of June.
Multiple regression analysis of the data collected 
from the pond showed the following features.
Fig 12 T ime d is tr ibu t ion  o f  N i t r  ite , Phosphate ond 
Phytoplanl<ton m the Pond at V o lo p p u .
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The inean and standard deviation for both the dependent 
and independent variables of the pond at Vdlappu are ;_;lven 
in the Table 3.
The correlation matrix shov;s that the temperature 
showed a positive correlation with pH (0.4515) and disiolvcd 
oxygen (0.4243). Phosphate showed positive correlation v.ith 
phytoplankton (0*7369). The silicate had a positive 
correlation with salinity (0.6713) and nitrite (0.3^'.9) •
Regression coefficients due to phosphate and silicate 
(at p ^ O . O l )  were found to be significant and the order of 
significance being the phosphate first and silicate next. 
Phosphate showed a positive relation whereas silicate 
shov/ed an inverse relation. About 62% of thp variations 
in the phytoplankton cell count could be explained by 
these variables.
The F test showed a high significance for the 
regression analysis at 1 % level.
TABLE 3. Statitical analyses for Valappu pond.
Mean and Standard Deviation of different characteristics
No. Mean S.D.
30.192 2.579
8,568 0.334
3.571 1.913
3.398 1.193
15.436 8 . 2 1 1
4.894 3.518
229.117 157.648
0.453 0.299
1045.650 656.628
Correlation matrix
Row
^ 1 ^ 2 ^3 ^4 ^5 ^ 6 ^ 0  -S
^ 1
1 . 0 0 0 0
^ 2
0.4515 1 . 0 0 0 0
-0.1882 0.2321 1 , 0 0 0 0
^4 0.4243 0.2711 -0.1008 1 . 0 0 0 0
^5 0.1640 -0.1732 -0.2934 -0,2066 1 . 0 0 0 0
^ 6
0.1922 0.1553 -0.1770 -0.0135 0.0317 1 . 0 0 0 0
Xy -0.0478 0.3142 0.6713 -0,1150 -0.0664 0.1154 1 . 0 0 0 0
^ 8
0.2249 -0.0381 0.0682 -0.2473 0.1720 -0.0263 0.3959 1 .0 0 ( 1 0
X 9 0.0097 -0.2443 -0.2233 0.0254 0.7369 0.0772 -0.1502 0 . 1 2 ? 4  I . '
Regression equation
F
-1701 .3157 -53.R5'’.
^•7D.106 -46,500 +r>5.VU4 0.61950 1U.3TJ
+27.760 Xg -1.611 X^ +345.245 Xg
The phytoplankton species encountered during June-September 
1990 - from all the 3 ponds studied is given belov;*
Amphora sp> 
Amphiprora alata
Anabaena
Biddulphia
Cvmbella sP»
Coscinodiscus sp>
Djploneis smithii
Diploneis dvdima
Fraqilaria oceanica
Guinardia flaccida
Gyrosiqma sp>
Licmophora juerqensii
Mastaqloia dolosa
Mastaqloia cochinsis
Navicula monilifera
NitzcKa palea
Nitzcliia lonqissima 
Nitzckf^ closterium 
Nitzc-I^ ia Panduriformis 
Nitzcf^ ia clavata 
Nitzchid navicularis 
Fleurosiqma elonqatum 
Pleurosiqma aesturii 
Surirella sp«
Skeletonema costatum 
Scenedesmus quadricaula 
Scenedesmus accuminatus 
Stephanopixis palmariana 
Trlceratium favus 
Thalassiosira subtilis 
Thalassiothrix frauenfeldii 
Tropldoneis eleqans
Discussion
The fluctuations in the hydrophysical charactertistics 
of the pond at Vaduthala depicted in Figs. 1 and 2 resenbled 
those of the ponds either at the southein most of the 
northernmost parts of the Cochin Backwater system as reported 
by earlier v/orkers (Gopinathan ^ * /  1982; Nair et al«/ 
1988; Gopalakrishnan et 1988). Inspite of this pond
being closer to the Cochin portmouth the discharge from the 
River Periyar could alter its conditions as those ponds near 
the head of the estuary* The replenishment of the nutrients 
observed in this pond cannot be attributed to effluents 
from any fertilizer plant as opined by Lakshmanan ^  al ♦ 
(1987) and Gopalakrishnan ^  al_. (1988) as there is none 
in its vicinity* However the high concentration of micro­
nutrients during the period of this study could be either 
due to the discharge of sewage from the adjacent areas or 
the coconut husk retting operations performed in the sh-^ Jlov/ 
regions of this part of the estuary as reported by 
Sankaranarayanan and Qasim (19 6  9) and Lakshmanan et al«
(1987).
The pond at Vallarpadam is on an island within the 
estuary and is located on the side farthest from the Cochin 
portmouth, but is the closest of all the three ponds to the
portmouth and hence the chances of the tidal incursion 
from the Arabian Sea reaching this pond are the greatest# 
The salinity profile of this pond given in Fig, 5 shows 
that the influence of the tidal incursion of the high 
saline v;ater is the maximiim eventhough a value as low as 
13 ppt towards the end of September cannot be considered 
as high when compared to those of the salinity of the 
adjacent Arabian Sea. Hov/ever this slight advantage of 
having the incursed sea water reflects not only on the 
fluctuations in the hydrophysical conditions# but also 
on the production of the phytoplankton. Moreover the 
impact of the incursed seawater is weak as it is evident 
from the fluctuations in its hydrophysical conditions.
It appears that this pond is located on the outer limits
 
of the saltwedge estuary that is formed rjurinc this seocon 
as reported by Ramajnirtham and Muthusamy (1988). It may be 
seen that the concentration of the nutrients was not as 
high as that observed in the pond at Vaduthala/ but not too 
low as to limit the very high production of the diatoms 
as observed during the southwest and early postmonsoon 
seasons ♦
The pond at Valappu is ideally situated for 
evaluating the impact of the monsoon and the changes in
the hydrology end production of phytoplankton since it is 
connected by a system of canals and far away not only from 
the estuary, but also the Cochin and Azhikode mouths and 
the region where the River Periyar load into the estuary* 
All these factors influence the conditions in the pond 
and the phytoplankton production, none of them having undue 
advantage over the other. Besides the slow erosion of the 
salinity from the beginning of June to record a minimum 
towards the end of August# indicates that the influence 
of the freshwater influx in reducing the salinity of the 
pond is more subdued than that observed in the pond at 
Vaduthala* A more or less similar^ but an increasing trend 
from the beginning of September to record salinity values 
comparable to those encountered in June towards the end 
of September indicates that the impact of the seawater 
entering into the estuary reaching this pond is not as 
intense as it was observed in the pond at Vailarpadam. 
However the fluctuations in the nutrient content and the 
abundance of phytoplankton were close to those of the pond 
at Vallarpadam.
From the fore-going description it is evident 
that not only the respective distances between the ponds
and the Cochin or Azhikode mouths or the confluence of the 
River Periyar# but also the varying intensity of the tidal 
flow or the river discharge determine the hydrological 
features and hence the potential production in a culture 
pond. Gopalakrishnan et (1988) reported the occurrence
of phytoplankton maximum in the seasonal and perennial 
ponds around Cochin during the monsoon season# but this 
maximum varied in intensity depending on the location of 
the pond. Nair ^  (1988) also observed very high
concentration of phytoplankton during the monsoon season 
in the culture ponds of this region.
The estuarine region between Cochin and Azhikode is 
strewn with islands and shallow in many places# consequently 
the river discharge spreads at the surface along the shore 
of the estuary on either side of the confluence. The 
islands and shoals obstructing the tidal flow of more 
dense seawater along the bottom of the estuary favours the 
free flow of the less dense fresh water at the surface. 
Therefore the river discharge continues to enter and exit 
into and from the pond at Vaduthala during the rainy 
months keeping the hydrological conditions of this pond 
close to that of the freshwater and the phytoplankton 
content to a mere 1 0  to 2 0  % of the abundance observed in
the ponds at Vallarpadam or Valappu* On the otherhand, 
the impact of the tidal incursion of the seawater/ however 
low may it be during this season determine the hydrological 
conditions in the pond at Vallarpadam as it is seen froni 
the fluctuations in salinity as well as the standing crop 
of the phytoplankton which was consistently eight to ten 
times greater in abundance than that of the pond at 
Vaduthala throughout the period of this investigation.
The nutrient enrichment observed in these ponds 
cannot be entirely attributed to any discharge from a 
fertilizer plant as reported by Gopalakrishnan e t  al.
(1988) and Nair ^  (1988) as these ponds are located 
far away from any such source* The continued high concentration 
of phytoplankton in the ponds at Vallarpadam and Valappu 
when the low saline conditions prevailed shows that the 
impact of the latter on the proliferation of the former 
is the least throughout the period of this study. Accord in;: 
to Gopalakrishnan (1988) neither the abundance of
the phytoplankton nor their species diversity seem to 
have been adversly affected by the low saline conditions 
in the culture ponds around Cochin. While Joseph and 
Kunjukrishna Pillai (1975) found that the phytoplankton 
are quantitatively more or less stable in Cochin Backwaters
during the monsoon season.George ^1958) observed monsoon 
blocans comprising of a few species constituting one of 
the two major peaks of phytoplankton. According to 
Qasim (1972) the low saline conditions persisting in the 
monsoon season favour the production of diatoms and green 
algae in the Cochin Estuary. Gopinathan (1984) observed 
low cell counts during July - August and according to him 
the Cochin Backwater system is not as highly productive 
during the monsoon season as it was reported to be so by 
others (Nair e^ 19 6 8 ; Silas and Parameswaran Filial
19 75 and Ramachandran et 1983). But according to
the same author (1972) the diatom cell counts were higher 
and attained a peak during the peak monsoon season and 
be attributed this to nutrient enrichment associated with 
the fall in temperature and salinity. It is evident from 
the above that the phytoplankton production varied from 
year to year depending on changes in the hydrophysical 
conditions caused by the varying intensity of the monsoon,
Observations on the abundance of phytoplankton 
in all the three perennial fish cultux-e ponds seem to 
indicate that the production of the floral elements is 
independent of either the nutrient concentration or 
their fluctuations during June - September when there 
was no dirth of any of the nutrients as to limit their
production# Qasim (19 72) has stated that nutrient 
requirement of different phytoplankton is highly variable 
and that the high concentration of nutrients alone Is not 
conducive to a substantial increase In phytoplankton 
productivity* According to Millen Nunez ^  al.* (1982) 
the nutrients are not limiting to phytoplankton growth#
Nalr ^  (1988) has also reported that the nutrients
are not limiting the primary production in the various 
environments studied 4 But according to Gopinathan (1972 ) 
the production of phytoplankton increased with an enhanced 
concentration of nutrients during the monsoon season*
A comparison of the hydrophysical conditions# the 
nutrient content and the phytoplankton abundance observed 
during June - September 199 0 shows that each pond differs 
from the other depending upon its location around the 
estuary as the changes associated vjith the tides and 
the monsoon manifest themselves as localized effects 
influenced by the islands and shoals and the length of 
the canals feeding the pond. The hydrophysical conditions 
and the corresponding abundance of phytoplankton observed 
in the pond at Vaduthala seem to indicate that when the 
former beccmes as close to those of the freshwater i:liihit; 
the production of the latter. However the numerical
superiority of the phytopiankton observed in the ponds 
at Vallarpadam and Valappu shows that slightly brackish- 
water conditions stimulate and intensify the multiplica­
tion of the floral elements- Ramachandran Nair et 
(1975) have noticed an increasing trend in primary 
production with increasing salinity and have attributed 
the low production rate in northern parts of Vembanad 
Lake to reduction in salinity and nutrient concentration. 
Inspite of the very high concentration of nutrients 
observed in the pond at Vaduthala throughout the four 
month period the production of phytoplankton was remarkably 
low under freshwater conditions when compared to those of 
the other two ponds# However according to Qasim et (l97r) 
many phytoplankton forms bloom in exceptionally low sal ii.it i■ 
in the Cochin Estuary and they attributed this proccsc to 
an adaptation to utilize the nutrient enrichment caused 
by freshwater to maximum advantage* On the other hand, 
the ponds at Vallarpadam and Valappu while having a 
concentration of nutrients around 1/4 or less of the 
pond at Vaduthala continued to support a phytoplanktor. 
concentration eight to ten times greater than that ODi,.jived 
in Vaduthala. It is clear that freshwater conditions 
prevailed almost throughout the period of study except 
at the end in September when the salinity went up beyond
2 ppt at Vaduthala. Perhaps even high concentration of 
nutrients such as those observed at Vaduthala when 
salinity is less than 1  ppt do little to stimulate the 
production of phytoplankton# Lowering of salinity may 
augment the production of phytoplankton as stated by 
Oasim (1972), Gopinathan (1972) and Bhattathiri and 
Devassy (1975). But when the salinity is lowered to 
as low as less than 1  ppt, it appears to do more damage 
than good. If the phytoplankton production should go 
hand in hand with the increasing concentration of nutrients 
as opined by Gopinathan £t (1972) the phytoplankton 
content of the pond at Vaduthala should have shown a 
proportionate increase together with nutrient enrichment 
that boosted the values to very high levels* But it was 
not so under almost freshwater conditions* The phyto+ 
plankton abundance observed during this period seemed to 
indicate that such of the concentration of nutrients as 
those recorded in the ponds at Vallarpadam and Valappu 
are sufficient to sustain those high levels of production 
observed in these ponds* In all probability apart from 
other environmental factors the salinity conditions which 
make them brackish, appear to offer greater stability 
than that under freshwater conditions and allow the 
multiplication of the floating flora unhindered.
A noticeable difference between the time distribution 
of the temperature of the pond at Vaduthala and those at 
Vallarpadam and Valappu i s ,  the higher values observed in 
the later ponds. The temperature values Vig 34.8°C, in 
June, 34®C and 33°C during August, 30.2°C and 31.7®C during 
September in the pond at Valappu seems to indicate that 
the shallow nature of the pond and the network of canals 
that feed it, favours the increase in temperature to 
record such high values during the summer monsoon months. 
Probably a little elevated temperature during the summer 
monsoon months together vjith brackishwater conditions 
hastens the proliferation of the diatoms. Though a slight 
increase in the phytoplankton content that coincided with 
the upward swing in temperature in*the pond at Valappu 
by more than 6 ®C at the end of June, seems insignificant 
when the temperature continued to be high together with 
enhanced level of nutrients appears to keep the production 
of phytoplankton high as observed during August - September 
(Fiqs. 9 and 12). However according to Gopinathan (1972) 
the lowering of temperature, salinity and increased content 
of nutrients increases the cell counts during the monsoon r m t  
The concentration of phosphate (39.94^ug at/1 
at Valappu) and that of nitrate (28.60^g at/1 at VaJuthdla; 
Observed during August in all the three ponds was maxirr.um.
Nair (1988) reported high values for phosphate and
nitrate in the culture ponds during the monsoon season 
and attributed such enrichment to effluent discharge and 
land drainage. Devapiriyan and Parameswaran Pillai (i-.-S) 
also reported high values for phosphate in culture ponds 
during the monsoon and attributed this to the common use 
of fertilizers in the fields situated adjacent to the 
ponds. Ramachandran Nair ^  al.. (1975) reported very 
high values for phosphate (usually above 15 ^ g at/1) 
during the monsoon season and on one occasion it was 
3 2 at/1 which he attributed to eutrophication in the 
Cochin Backwaters. During the monsoon season the nitrate 
concentration was maximum in the Backv^aters as well as in 
almost all the culture ponds studied by several workers 
(Untawale and Parulekar, 1976; Sarala Devi ^  §!.•# 1983; 
Nagarajaiah ^  1983; Suresh and Reddy, 1987;
Chandran and Ramamoorthy, 1984; Sankaranarayanan et al 
1982) and most Of those authors have attributed this 
high concentration to freshwater discharge.
A conspicous feature observed during the first 
fortnight of August was the occurcence of high concent­
ration of nitrate and dissolved oxygen content siniultan- 
eously in the ponds at Vaduthala and Vallarpadam
(Fig. 2 ,3  and 6,7). Ramamirtham and Anni'e Mathev- (1987) 
also recorded high values for these two parameters in 
ponds at Narakkal during June-September 1984. They have 
found that the influence of the Arabian Sea on the 
hydrology of the ponds at Narakkal was weak and attributed 
it to the tidal impact having been nullified by a labrinth 
of canals that connected the pond with the estuary.
Nitrite and silicate also showed their respective 
maximum concentrations (2 . 0 1  at N/ 1  and 6 2 6 at si/ 1  
both at Vaduthala) during August - September. According 
to Sankaranarayanan and Qasim (1969)# nitrite is a 
transitory stage in the nitrogen cycle and its concentration 
in the water may differ depending on its conversion into 
nitrate-nitrogen#/ The same authors have attributed the 
high concentration of silicate during monsoon season to 
freshwater discharge. Thus the behaviour of nutrient 
elements in the water and soil phase of the pond is largely 
influenced the prevailing salinity levels as reported 
by Chellopadyay (1982) and Chakrabarty (1984).
Nearly freshwater conditions and pH below that of 
the neutral pH observed in the pond at Vaduthala during 
a greater part of this study indicate that not only the 
buffer capacity of the pond water was extremely low.
but also the mixing of either the domestic sewage v;ith 
the pond water or the organic exudates from the coconut 
husk retting operations. The values below neutral pH 7 
taken together with very low salinity conditions observed 
here probably indicate the impact of the upwelled seawater 
reported to be entering into the estuary by Ramamirtham 
and Jayaraman (19 63) on this pond is non-existant* 
Generally low pH values have been reported from the 
culture ponds during monsoon season (Sankaranarayanan 
et ^•,1982; Nagarajaiah ^  1983; Nair ^  1988)
and they all have attributed this phenomenon to fresh 
water discharge*
The variations in the dissolved oxygen content 
were more or less erratic in all these three ponds 
monitored* As these ponds are shallow and are being 
subjected to regular mixing the very low values recorded 
occasionally seem to indicate the high biological oxygen 
demand (BOD) by the pond water contaminated by the domestic 
sewage and the organic matter from the coconut husk 
retting operations(L50cshmaran^ ^,1987) in the pond at 
Vaduthala. Whereas by the fluid mud that is formed by 
the flocculation of colloids as the freshwater meets the 
brackishwater in the estuary and which enters into the 
ponds at Vallarpadam and Valappu. But Haridas et al • (19 73
have recorded very high values for oxygen during 
southwest monsoon season and they attributed this to 
the priiT^ary production in the surface during this season
Observations were made on the hydrology and the 
abundance of phytoplankton during June - September 1990 
(i.e. SW Monsoon and early Postmonsoon) in three perennial 
fish culture ponds one each at Vaduthala# Vallarpadam and 
Valappu situated across the estuary between Cochin and 
Azhikode mouth. The pond at Vaduthala on the mainland on 
the Ernakulam side is directly connected to the estuary 
through a sluice gate# The pond at Vallarpadam# a small 
Island, located In the midst of other islands within the 
estuary is connected to the estuary by a canal of about 
hundred metres. The pond at Valappu is on the Vypeen 
Island that seperates the estuary from the Arabian Sea.
The tidal flow that leaves the estuary meanders through 
a network of canals that criss-crosses the Vypees Island 
before it reaches this pond.
The pond at Vaduthala where the freshwater conditions 
prevailed throughout the p e r io d  o f this s tu d y together with 
comparatively very high concentration of micronutricnts/ 
probably caused by an admixture of domestic sewage and 
those released by the coconut husk retting operations in
the estuary, but with relatively low standing crop of 
phytoplankton, is markedly different from the other two 
ponds. The pond at Vallarpadam is nearer to the Cochin 
portmouth than the other two ponds with greater accessibility 
to the seawater and exhibits a remarkably steady increasing 
trend in salinity especially during August-September• The 
pond at Valappu is far from both the portmouth as v;ell as 
the confluence of the River Periyar in the estuary and is 
fed by a labrinth of canals and the salinity of this pond 
gets eroded to the minimxm in August as the monsoon season 
advances, but increased to values comparable to those 
recorded in the beginning of June. Thus the ponds at 
Vallarpadam and valappu though differed in their iiydrophysical 
conditions resembled each other in having almost a similar, 
but relatively lov; concentration of the micronutrients and 
very high phytoplankton content throughout the period of this 
study V'/hen compared to those of the pond at Vaduthala.
The data subjected to m.ultipls regression analysis 
shov/ed that the relationship betv/een hydrological factors 
amono* themselves and the abundance of phytoplankton varying 
froip pond to pond appears to be location specific, under 
conditions highly unstable and everchanging in time with an
enorrnous input of nutrients especially silicate from external 
sources over and above the optimum required, exerting little 
influence over the production of phytoplankton.
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